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D
rought,  a word that reverberates fear in mankind, is a fact

of life in much of Texas, and is just another obstacle that

the people of the Red River Basin must surmount.  In the

past nine years the Clean Rivers Program has successfully

embedded the goals of the Clean R ivers Act,  as envisioned by the

71st Legislature, into  the environm ental comm unity.  As the state

weathers yet another drought, Red River Authority of Texas and the

people  of the Red River Basin will triumph over this adversity and

persevere with the goals of the Clean Rivers Program.

About the Basin

The Red River Basin  encompasses 4 3 counties in North T exas.

Originating in eastern New Mexico, the river flows across the

Panhand le where it  becomes the Texas-Oklahoma boundary, then

continues its course across T exas into sou thwest Arkan sas to

Louisiana and the Missis sippi River, covering a drainage area of

94,450 square miles and 1,616 stream miles.    Six major ecoregions

and contrasting elevations from 4,835 feet to 495 feet with rainfall

amounts  of 15 to 55 inches aid in the creation of this diverse area.

The basin contains 32 major reservoirs in Texas which provide

water to more tha n a million pe ople who live and work in the Red

River Basin of T exas.

Clean Rivers Program Goals

I
n an effort to facilitate improved planning, monitoring,

geographical analysis and dissemination of information, the Red

River Ba sin was divide d into five sub-b asins or reac hes, 

then further divided into subwatersheds.  The following goals are

targeted to comprehensively assess  the basin and implement

positive proced ures to conserve, reclaim and protect the water

resources of the Red River Basin:

#1 - Identify Water Quality Conditions

S
elected water quality monitoring sites have been designated

for collection o f chemical, ph ysical and biological data.

Collected samples are analyzed in the field, at the

Authority’s Environmental Laboratory or at a contract lab.

Within  days of collection, the results of the analyses are entered

into the data repository, which currently contains more than five

years of quality-assured water resource information of the basin.

The data, obtained from 44 monitoring stations, are then screened

utilizing methodo logies and c riteria approved by the Texas

Natural Resourc e Conser vation Co mmission (TNR CC).  Da ta

entered into the database are immediately available for use by the

public  via the Autho rity’s website  - www.rra.dst.tx.us/CRP, and

assists local com munities who  are facing stricte r permitting

requireme nts to make informed decisions about their water

resource m anageme nt practices, b ased on go od science . 

  

The overall condition of the water resources within the bas in is

classified as good with respect to stream standards,  and supp orts

aquatic  life and uses.  However, only 12 of the 29 classified

stream segments have been des ignated for p ublic water sup ply

use, because o f naturally high conce ntrations of salt.   Chlorides

and sulfates are the main constituents contributing to the high

levels of dissolved solids found in the waters of the Pease River,

Prairie  Dog T own For k of the Red  River and  the Wich ita River.

These rivers are highly saline and contribute more than 65% of

the dissolved solids load into the main stem of the Red River.

Salinity in these streams during low-flow period s matches or

exceeds the salinity of sea water.  For more details on the

monitoring results, access our website  at www.rra.dst.tx.us/CRP

#2 - Find Feasible Solutions to Control Pollution

F
easible  solutions will only be identified through continual

strategic water quality monitoring and analysis.  Water

quality data collected in the Red B asin utilize quality

assured protoco ls to provide  vital information  necessary for

development of appropriate water quality standards,  preparation

of an inventory of water quality, development of a list of

impaired waterbodies and develo pment of ap propriate

wastewater discharge perm its.



In 1999 the Authority initiated annual coordinated monitoring

meetings with all monitoring entities within the basin.  These

coordinated meetings ensure coverage  of the entire basin, avoid

duplication of effort and allow the monitoring partners to share

information.  The coordinated collection, analysis and management

of water quality da ta provid e vital scientific solutions for

maintaining the availability and quality of natural resources fo r all

intended uses.  Red River Authority of Texas, the U.S. Geological

Survey and the TNRCC Regional Offices unitedly conduct water

quality monitoring  at key stations under the TNRCC approved

Quality Assur ance Pro ject Plan (Q APP) . 

Since the Red River Basin is a part of Group A in the five-year

planning cycle, the focus for FY 2000 is strategy d evelopm ent.

Strategy development and/or a watershed action plan outlines the

steps necessary to reduce pollutant loads in a certain body of water

to restore and maintain human uses or aquatic life support.  The

development of TMDL s (Total Maximum Daily Loads) and

watershed action plans  is considere d to be the b est method  to

improve water quality.  A TMDL is the maximu m amoun t of a

pollutant that a lake, river or stream can receive without seriously

harming its beneficial uses.

TMDLs are designed for impaired waterbodies contained in the

Clean Water Act’s draft §303(d) list  for 2000.  The ten waterbodies

in the Red River Basin currently included on the §303(d) list are

Pine Creek, Big Mineral Creek, Red River above Lake Texoma,

Red River below Pease River, Buck Creek, Little Wichita River,

Beaver Creek, Middle Fork of Pease River,  Macke nzie Reser voir

and Upper Prairie Dog Town Fork of the Red R iver.  Although  all

of these listings indicate a low priority , except the Red River above

Lake Texoma, which is a medium  priority , strategies necessary to

improve their rating are significant components of the coordinated

monitoring plan.  TM DL dev elopmen t of waterbo dies on the

§303(d) list for this basin are scheduled for FY 2002.

The Red River Chlo ride Control Pro ject continues as one of the

major pollution control program s in the basin.  The U.S. Army

Corps of Engineers is in the process of preparing the Wichita  River

Basin  Project Reevaluation, which is due in November 2000.  Its

goal is to evaluate the overall effectiveness of the implemented

control features and the environmental impact of reducing chloride

levels in the watershed.

#3 - Public Education and Involvement

A
primary reason for the success of the Clean Rivers Program

is its emphasis on public participation and education.

Through this forum, the people of the Red River Basin have

been able to broaden  their awareness of water quality conditions,

utilize the knowled ge and exp ertise of many,  and work together to

rectify identified pro blems.  It has provided an opportunity for the

regulating agencies to d isplay a more favorable image.  It has

allowed the Authority, cities, counties, industries, agriculture, and

the general public to meet on common ground and collectively

resolve issues to secure a higher quality of  life without the

apprehension of earlier periods.  It has given the p eople of the  basin

an opportunity to provide their experience and understanding of

this area of the state to the people who set the standards.

This process  gives the public an opportunity to  qualify the need

for any chang es. 

Public  participation  provides  for effective wate rshed planning

and managem ent by ensuring that loc al concern s are accura tely

addressed and that the people are well represented.  The

Authority  relies upon the guidance and counsel of the Steering

Committee to maintain focus on the programs that are consistent

with the priorities a nd issues facing  the local com munities.    

Steering Committee M eetings ope n to the pub lic were held in

Amarillo  and Wichita Falls, thus allowing the people to voice

their concerns a nd to learn more about the water quality and other

natural resource issues with their basin.  The consensu s of these

meetings indicated the programs initiated and the expenditure of

resources to achieve compliance with the directives of the CRP

are prudent.  T hey agreed  that additiona l data are nee ded to

further evaluate the basin water quality trends and to develop

effective action plans  for the prote ction of water resources.

Conseq uently, resources were directed toward maintaining key

fixed stations for the collection of baseline data.

The Authority’s website contains a myriad of information e asily

accessible  by anyone at www.rra.dst.tx.us/CRP.   Educational

programs for public and private schools are available from

kindergarten to the high school level.  Opportunities for

internships with other resource agencies are  available for s tudents

entering college.  Additionally, presentations on several water

resource subjects are  available for in terested entities a nd civic

groups, all of which are sponsored by the CRP.

#4 - Provide Administrative and Technical
Assistance to Local Entities

  

D
uring its 40 year history, the Authority’s mission has been

one of beneficial service to the public concerning water

conservation, reclamation, protection and development of

water resources.  The Clean Rivers Program mirrors this goal and

has allowed the Authority and TN RCC to use their exp ertise

concurre ntly to assist the public.  Through continuous critique by

stakeholders and the steering committees, the assistance that the

CRP provides parallels the basin’s needs.  Coordination of

permitting and provisions for quality assured data enable the

regulator and the regulated community to work together to find

reasonab le solutions, moving toward improved management

practices for  protecting the  water resou rces.  

The development o f a common Q APP is an example of local

entities working together toward a common goal - quality assured

data.  The central clearinghouse for current inventories of water

quality, water resource and socio-economic data related

geograhp ically is rapidly bec oming a dependable resource for

everyone.

The Authority is committed to the people of the basin, as well as

the goals of the Clean Rivers Program.  Together we can achieve

our ultimate goals, fro m the smallest community to the largest

city.



             

                     FIVE REACHES OF THE 
                      RED RIVER BASIN
For the assessment to be comprehensive in nature and useful as a resource

management tool, an analytical watershed approach was followed for proper

identification and isolation of individual factors or elem ents having an

influence on the quality of the water resources obtained from large

geographical areas.  Each primary area of study was hydrologically divided

into five basin re aches con taining appr oximately 7,0 00 squar e miles each.  

Reach I - The Red River main stem watershed from the Texa s-Arkansas sta te-line upstream  to the confluence of Cache Creek and Red River.

(Bowie C ounty to M ontague C ounty)

There are five subwa tersheds in this re ach totaling 7 ,698 squ are miles of co ntributing dra inage area in T exas, Arkan sas and O klahoma, 3,600

square miles in Texas, and three classified stream segments. There are 45

municipal and industrial permits with a total discharge of 42.9 MGD, 15

permitted solid waste d isposal sites and  123 wate r rights permits issu ed in this

reach.  Ten water quality monitoring stations had sufficient data for screening in

this reach. The Authority conducted 40 monitoring events during this period and

926 paramete rs were scree ned and a nalyzed.  O f the constituents screened,

dissolved oxygen, pH , chromium , nickel and m anganese w ere identified as

parameters which exceeded the screening criteria. Two low concentrations of DO

were measured in Mud Creek, Segment 201, during the summer of 1997.  A lack

of freshwater inflow, sluggish stream velocity and heavy surface shading are believed to be the cause of the low DO readings in this segment. pH

also exceeded the screening criteria in Mud Creek, Segment 201.  However, the low measurements of pH do not represent exceedences of the water

quality standards.  Elevated concentrations of chromium, nickel and manganese have been found in the sediments  of Lake Texoma.  Because there

are no standards or criteria for determining whether these concentrations are h igh enough to adversely affect water uses,  a study of the occurrence

and significanc e of metals in sed iment has be en recom mended .  

Reach II - Wichita River and Little Wichita River watersheds, from the confluence w ith the Red R iver to their hea dwaters. (C lay County to

Cottle/King/Dickens C ounties)

Reach II contains five subwatersheds, ten stream segm ents and 4,9 51 squar e miles of con tributing draina ge in Texa s.  There are 23 municipal and

industrial permits with a total discharge of 24.5MGD, 25 permitted solid waste

disposal sites and 53 water rights permits issued in this reach. Nineteen water

quality monitoring stations had sufficient data for scre ening.  The  Authority

conducted 49 monitoring events during this period and 1,514 parameters were

screened and analyze d.  Of the co nstituents screen ed, chloro phyll-a, dissolved

oxygen, chloride, barium, nickel and manganese were identified as parameters

warranting further study.  In Segment 211, low DO  an d high chlor ophyll-a

concentrations were found.  Low DO has been consistently noted in previous

assessments  in this segment.  Lo w DO a nd high chlo rophyll-a concentrations

typically occurred during warmer weather.  However, Segment 211 has been included on the CWA 303(d) list for DO as a low priority.  Further

study indicates that the low DO swings may be attributed to the minimal or no  flow conditio ns during the p revailing dro ught and alga l activity.

There was not a go od corre lation between the  high chloro phyll-a and low DO measurements.  Chlorides in the Wichita Basin are a continuing

concern due to their limiting  use of the water  resources, sh owing an inc rease in concentrations as flow conditions decrease.  Barium, nickel and

manganese  concentrations were found in  sediments in Segment 214.  There are no current criteria for determining whether these concentrations

are high enough to adv ersely affect water uses and will be examined further for tren ds as monitoring progre sses.

Reach III - Pease River watershed from the confluence with the Red River to its headwaters, including the Red River main stem from the

confluence of Cache  Creek upstream to the c onfluence of Buck C reek and Red R iver.  (Wichita County to Sw isher/Briscoe/Floyd Co unties)

The five subwatersheds contained in Reach III have 5,734 square miles of contributing drainage in Texas and Oklahoma with 4,845 square miles

and five classified stream segments in Texas. There are 19 municipal and industrial permits with a total discharge of 142.3 MGD, 14 permitted



solid waste dispo sal sites and 28  water rights pe rmit issued in  this reach.  Five water quality monitoring stations had sufficient data for screening.

The Authority conducted 64 monitoring events during this period and 2,254 parameters were screened and analyze d.  Of the constituents screened,

temperature, chloride, sulfate, total dissolved solids, fecal coliform and cadmium were identified as parameters which warrant further study.   Fecal

coliform in Segment 205 exceeded screening criteria during the warmer months and appears to be a result of naturally occurring conditions and

extremely  low flows.  This is also true in the case of chloride, sulfate, TDS and temperature  in Segmen t 221, which  exceede d the screen ing criteria

during warmer months.  These two segments have been included on the list of impaired waters, better known a s the CWA  303(d) list. These

constituents  will be monitored mor e closely to determine the significance of excee ding the criteria and possible rem oval from the 303(d ) list based

on their natural occurrences.   Although cadmium was identified as a concern, there was insufficient data to screen for exceedence criteria during

this period.

Reach IV - Prairie Dog Town Fork Red River from the confluence of Buck Creek and Red River upstream to the Texas-New Mexico state-line.

(Childress/Collingsworth Co unties to Deaf Smith/Parm er Counties)

Reach IV contains five subwatersheds with 7,626 square miles of contributing drainage in Texas and Oklahoma, with 7,084 square miles in Texas

and three classified stream segments.  There are 20 municipal and industrial permits with a total discharge of 21.7 MGD, 17 permitted so lid waste

disposal sites and 55 water rights permits issued in this reach.  Six water quality monitoring stations had sufficient data for screening.  The

Authority  conducted 48 monitoring events during this period and 1,832 parameters were screened and analyzed.  Of the constituents screened,

chloride, sulfate, total dissolved solids, fecal coliform and barium were identified as parameters of concern which warrant further study.  All three

segments  in this reach are on the list of impaired waters pursuant to the CWA 303(d) list.  Segment 207, the Lower Prairie Dog Town Fork of the

Red River,  exhib ited infreque nt exceede nces for feca l coliform.  N aturally occurring factors, as well as anthropogenic causes, can contribute to

the occasional exceed ences of fecal coliform.  Further mo nitoring has been impleme nted to determine the actual cau ses.  Segment 228, Macke nzie

Reservoir, exhibited elevated concentrations of dissolved solids, which is likely due to  low inflows from  Tule Cre ek and co nsidered n aturally

occurring conditions. Segment 229 found concentrations of chloride, su lfate

and TDS.  The high dissolved solids contaminations are believed to be a result

of naturally occurring conditions coupled with abno rmally low flows.  Barium

was also found in sediments of Segment 22 9.  Because  there are no criteria for

determining whether these concentrations are high enough to adverse ly affect

water uses, further study is needed to determine the potential significance of

barium in sed iments and w ill be included  in future monito ring activities. 

Reach V - North Fork Red River from the Texas-Oklahoma state-line

upstream to the headwaters of McClellan Creek, including the headwaters of the Salt Fork Red, Red River, Elm Fork of Red River and  the Was hita

River.  (Co llingsworth/W heeler/He mphill Cou nties to Potter  County)

Reach V includes six subwatersheds with 7,580 square miles of contributing drainage in Texas and Oklahoma, with 4,124 square miles and three

classified stream segm ents in Texa s.  There ar e 14 mun icipal and ind ustrial permits w ith a total dischar ge of 5.9 M GD, 15  permitted so lid waste

disposal sites and 39 water rights permits issued in this reach.  Four water quality monitoring stations had sufficient data for screening.  The

Authority  conducted 13 monitoring events and 440 paramete rs were scree ned and a nalyzed.  Of  the constituents screened, temperature, sulfate,

barium and manganese were identified as parameters that occasionally exceeded the screening criteria.  With the exception of barium and

manganese  in sediment found in Greenbelt Reservoir, the constituents of temperature and sulfate were attributed to naturally occurring conditions

and should no t be consid ered a wate r quality concern.  The metals found in sediment exhibit only a potential concern because of their existence.

Since there are no criteria for these metals concentrations in sediments, relationships between sediment concentrations and concentrations in an

overlaying waterbody have not been determined.  Additional studies are proposed for further monitoring activities to determine the potential

significance of metals in sediments.

Additional information and details of the screening analysis results are available
on the Authority’s website at www.rra.dst.tx.us/Publications/CRP or a copy of the
Basin Summary Report can be obtained by contacting the office at (940) 723-0855.

All parameters screened utilized the State’s Surface Water Quality Monitoring Standards,
and, as such, do not reflect drinking water standards.


